The reaction of formaldehyde with β-diketones (Hantzsch reaction) has been often employed for derivatizing formaldehyde to the fluorescent compounds. 1,2 Among β-diketones, 5,5-dimethyl-1,3-cyclohexanedione (dimedone, Fig.  1 ) seems to be the most promising because of the strong fluorescence intensity and stability of the formed compound.
Introduction
The reaction of formaldehyde with β-diketones (Hantzsch reaction) has been often employed for derivatizing formaldehyde to the fluorescent compounds. 1,2 Among β-diketones, 5,5-dimethyl-1,3-cyclohexanedione (dimedone, Fig.  1 ) seems to be the most promising because of the strong fluorescence intensity and stability of the formed compound.
Recently, we developed a method for concentrating trace hydrophobic analytes in water. [3] [4] [5] Any hydrophobic substances in the aqueous solution were efficiently incorporated into the hydrophobic region of surfactant aggregates formed on solid surfaces. Particularly, sodium dodecylsulfate (SDS)-modified γ-alumina (termed by SDS/alumina admicelle) was the best choice for collecting hydrophobic compounds because of its stability and highly hydrophobic property. 6 The present communication describes the feasibility of a new combination of the Hantzsch reaction and an admicellemediated concentration method. Because of the hydrophobic property of the derivatized compound, it was expected to be well sorbed onto SDS/alumina admicelles. The requisites for obtaining good fluorescence signals were also studied.
Experimental

Reagents
An aqueous formaldehyde solution (37% (w/v), Wako Pure Chemicals) was diluted daily to 0.75 µM with water. Dimedone was obtained from Tokyo Kasei Co. Ltd. Alumina (B-0, for thin-layer chromatography, Wako Pure Chemicals) was rinsed with 1 M hydrochloric acid, washed with water, and dried at 100˚C before use. All other chemicals employed were of analytical grade. Water was prepared with a Millipore Milli-Q reagent water system.
Procedure
To 50 ml of an aqueous sample containing 0.75 µM of formaldehyde were added 0.077 g of dimedone and 6.17 g of ammonium acetate. Acetic acid was subsequently added dropwise to adjust the solution pH to 6.5. After the solution was heated at 100˚C for 10 min and immediately cooled, 20 mg of alumina, 2.9 mg of SDS, and 6 ml of concentrated hydrochloric acid were added to the solution with gentle mixing. The resulting suspension (pH 4) was passed through a 0.45-µm membrane filter (25 mm in diameter, Durapore, Millipore) (see Fig. 2 ). A filter overlaid with admicelles was carefully detached from the holder, and then placed onto the center of a slide glass (75 × 25 × 1 mm, Matsunami). The slide glass was set at a reflective fluorescence measurement module in a luminescence spectrometer (LB50; Perkin-Elmer; excitation wavelength, 350 nm). Figure 3 shows the effect of the SDS amount on the relative fluorescence intensity. The intensity increased with increasing the amount of SDS up to ca. 2.9 mg. This increase can be explained by the increase of the volume fraction in the hydrophobic media provided by the cooperative sorption of SDS molecules on the alumina surface. In contrast, the fluorescence intensity decreased with a further increase of SDS, being ascribable to the formation of conventional SDS micelles in the bulk aqueous solution.
Results and Discussion
The relative fluorescence intensity also increased with increasing the amount of alumina due to the formation of more admicelles. The addition of excess alumina (> 15 mg), however, resulted in a slight decrease in the fluorescence intensity. This was due to the increasing thickness of the alumina layer, which caused a dilution of the fluorescent compound. From the standpoint of reproducibility and the intensity of the fluorescence spectrum, the optimal amount of alumina was determined to be 20 mg. Figure 4 shows the emission spectrum (solid line) for the fluorescent derivative of formaldehyde with the admicellar preconcentration, as well as that without the preconcentration (dotted line), obtained by a direct measurement of the reaction solution in a normal 1-cm quartz cell. When the intensities of both spectra were simply compared, the fluorescence intensity with the preconcentration increased remarkably. This is explained by the concentration of fluorescent compounds on the admicellar layer on the filter.
The fluorescence intensity may be greatly enhanced by optimizing the admicellar system, because the luminescences of a number of compounds are often enhanced in micellar media. 7, 8 Additionally, the use of more hydrophobic β-diketones than dimedone can possibly promote the incorporation of the derivatized compound into the hydrophobic admicellar media. Further studies concerning the kinds of admicelles and reacting agents will greatly improve the sensitivity and reproducibility of the present system and, therefore, provide a new basis for the determination of traces of formaldehyde in environmental samples. ANALYTICAL SCIENCES NOVEMBER 2002, VOL. 18 
